NPFC-2025-SSC BFME06-IP03
Proposed analysis of potential harvest control rule for sablefish in CA
Background
In the eastern Pacific, Sablefish have traditionally been thought to form two populations based on differences in growth rate, size at maturity, and tagging studies. The northern population inhabits Alaska and northern British Columbia waters and the southern population inhabits southern British Columbia, Washington, Oregon, and California waters, with mixing of the two populations occurring off southwest Vancouver Island and northwest Washington. However, recent genetic work by Jasonowicz et al. (2017) found no population sub-structure throughout their range along the US West Coast to Alaska, and suggested that observed differences in growth and maturation rates may be due to phenotypic plasticity or are environmentally driven. Historical tagging studies suggest that sablefish inhabiting seamounts in the NPFC Convention Area are not distinct from the coast wide sablefish population (Figure 1) and coastwide analyses of tagging data (DFO 2013, Kapur et al. 2024) also indicate a single population along the coast of North America (although productivity may vary throughout the range). Furthermore, tagging data from seamounts indicates there is substantial immigration from the coastal population that supports seamount fisheries.
Canada’s sablefish fishery at seamounts in the NPFC area is currently managed under a Conservation and Management Measure agreed to by NPFC Members (CMM 2019-10 and CMM 2025-06) and the rules regulating the fishery are implemented through the conditions of licensing by DFO Fisheries Management. The allowable catch of sablefish in the eastern portion of the Convention Area is based on a long-term mean of historical catches from seamounts by Canada and assumed to be sustainable at that level. It allows for 34 mt to be landed each month for the 6 months of the fishing season. The fishery is also managed through input controls by only allowing a single vessel to fish in each month. 
The basis for the historical allowable catch of sablefish from NPFC seamounts includes data from seamounts in Canada’s domestic waters that were closed to fishing in 2017. These seamounts were generally more productive and more accessible to the fishing fleet, especially SGaan-Kinghlas Seamount (SK-B) located 180 km west of Haida Gwaii. Thus, the current allowable catch from seamounts may not represent a realistic or sustainable harvest, given that this harvest is now only taken at a handful of seamounts in the Convention Area (predominantly Cobb and Brown Bear seamounts). The NPFC and DFO Science would like to explore options for developing a harvest management procedure that allows for sustainable and robust management of sablefish populations at the Cobb Seamount Chain.
Management procedure 
A harvest management procedure for seamount Sablefish needs to incorporate feedback control that is reliable in the presence of limited data and open immigration/emigration from coastal populations. These challenges preclude the use of absolute catch limits (i.e., quotas) since those would be difficult to scale without reliable biomass estimates. An effort-limitation approach would potentially be better because annual catches would scale with effort and population abundance, where the latter could fluctuate depending on immigration from coastal populations. A simple effort-limitation decision rule could be developed based on the catch equation: 
(1) 	
where the target (or limit) fishing effort ETARGET would be fixed most years or revised occasionally as new information arises, FTARGET is a target fishing mortality rate that could, at first, be derived based on FMSY estimates for coastal Alaska and BC stock assessment and perhaps revised based on information specific to each seamount, and q is a trap catchability that could be estimated similarly based on a combination of BC coastal stock assessment and local information. 
The target fishing mortality is not exactly comparable to FMSY derived from coastal assessments because seamount populations may be disproportionately influenced by immigration from much larger coastal zones. For example, the estimated standing stock of Sablefish at SK-B Seamount off British Columbia comprises 30-70% immigrant fish from coastal zones depending on the year and coastal abundance (Figure 2). 
This project aims to estimate the components of Eq (1) for Cobb Seamount chain to derive a potential harvest control for Sablefish trap fisheries. The rule can also be tested via simulation to evaluate robustness to variation in coastal abundances and vessel-specific catchability (which can be estimated from existing data since we have vessel-specific CPUE).
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Figure 1. Recoveries of tagged Sablefish in BC waters from BC releases. Seamount recoveries (circles) for Sablefish tagged and released in BC (triangles) from 1977-1987 and 1991-2012 are shown. Data were extracted from the FishTag database maintained by Fisheries and Oceans Canada, Pacific Region. Figure reprinted from DFO 2013.
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Figure 2. Estimated biomass, immigration, and unfished biomass at SK-B seamount derived from an open-population depletion model fitted to catch and CPUE data.
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